Adult male rats were
Estrogens stimulate prolactin (PRL) synthesis and secretion from the pituitary gland. Several lines of evidence suggest that this may be the result of an increase in the PRL gene transcription rate (Maurer, 1982; Shull and Gorski, 1984) .
It has been demonstrated that estrogen increases cytoplasmic PRL mRNA in the in situ pituitary gland and in cultured pituitary cells by using techniques such as a filter hybridization assay, a nuclease digestion assay, or an in vitro translation of mRNA fraction followed by immunoprecipitation (Seo et al., 1979a, b; Stone et al., 1977) . However, these techniques do not provide any information concerning the events occurring within individual cells. In contrast, the in situ hybridization technique allows one to detect A small number of the cell are heavily labeled (arrow in Fig. 8 active thymidine increased in response to estrogen administration (Fig. 11) . However , since the number of total radiolabeled cells also increased, the percentage of radiolabeled immunoreactive PRL cells among total radiolobeled cells showed little change . mediated by two different mechanisms. One of these is the accumulation of PRL mRNA in the cytoplasm, which is considered to be due to the elevation of the PRL gene transcription rate (Maurer, 1982) , and the stabilization of cytoplasmic PRL mRNA. The other is the increase in the PRL cell population, which may be brought about both by the proliferation of PRL cells and by the development or differentiation of immature cells into mature PRL cells. Estrogen has been reported to enhance thymidine incorporation into nuclear DNA (Maurer, 1979; Jahn et al., 1972) , and to increase PRL cell proliferation in the pituitary gland (Takahashi and Kawashima, 1981; Takahashi et al., 1984) . Maurer (1979) suggested that estrogen-induced proliferation of PRL cells is likely to be an important mechanism responsible for developmental changes in the ability of the pituitary to secrete prolactin. In adult male rat pituitary, however, Lieberman et al. (1982) have reported that the mitogenic effect of estrogen might not contribute so much to the rise in the total PRL mRNA level as the stimulatory effect of estrogen on gene transcription. Support for this hypothesis was provided by experiments in which treatment of animals or pituitary cell cultures with hydroxyurea or cytocin arabinoside, agents which partially inhibit DNA synthesis, resulted in only a small decrease in PRL production despite a significant decline in DNA synthesis (Lieberman et al., 1982) . Also, Antakly et al. (1980) did not observe any significant increase in the PRL cell population during estrogen stimulation of primary pituitary cell culture, while the steroid markedly increased the PRL concentration in the medium.
The increase in PRL mRNA in the pituitary gland due to estrogen is indicated in this study using cytoplasmic dot blot hybridization, which is known to afford a semi-quantitation of the specific mRNA sequence (Wark and Tashjian, 1983; Carrillo et al., 1985 to estrogen treatment depends upon the duration of the treatment. Adult animals exposed to a prolonged estrogen treatment responded with an intitial increase in PRL gene transcription followed by an increased PRL cell proliferation (Seo et al., 1979b) . Also of interest in the in situ hybridization studies is the large variation in the number of grains within any treatment group including the control.
This may suggest the presence of a heterogeneity in the PRL cell population with respect to the quantity of PRL mRNA in each cell. Certain PRL cells may produce more PRL than others. Compatible with a functional heterogeneity within PRL cells are the findings that there are morphologically distinct sub-populations of PRL cells (Nogami, 1984) and that the quantity of estrogen receptor within PRL cells varies quite dramatically Sheridan, 1983, 1984; Nogami et al., 1985) .
One final point which should be noted for future studies is the choice of fixative. While in situ hybridization has been used for many purposes such as detection of viral sequences in infected tissues (Blum et al,, 1983; Stroop et al., 1981) , and the determination of location of certain genes on chromosomes (Zabel et al., 1983) , only Pochet et al., (1981) have successfully demonstrated a PRL mRNA sequence on histological sections of the pituitary gland. The difficulty in demonstrating PRL mRNA reside in the fixative used. Many of the above experiments employed ethanol-acetic acid mixture as a fixative, while others used formalin (Gee et al., 1984) , or classical histological fixatives, such as Bouin's solution (McAllister et al., 1983) . We have tested several fixatives such as formaldehyde and ethanol-acetic acid mixture but we have not found them suitable. The best results were obtained with glutaraldehyde fixation. A distinct localization of grains was found with a low background and with a good preservation of tissue morphology.
In conclusion, we have successfully dem- 
